D.C., that what will be the world's largest telescope, with a concave mirror two hundred inches in diameter-twice that of the greatest existing instrument -will be under construction within a few months. This important announcement was made at the California Institute of Technology on Oct. 29. The funds will be provided by the International Education Board of New York, which administers some of the Rockefeller benefactions. " The interest of the Board is based chiefly upon the successful co-operation of the Mount Wilson Observatory and the California Institute, and their belief that the provision of additional means of furthering this joint work may lead to many new advances in astronomy, physics and chemistry," it was stated. "The full co-operation of the Carnegie Institution of Washington, of which the Mount Wilson Observatory is a branch, has been assured by the unanimous action of President John C. Merriam and the executive committee of the Institution, and by that of Director Walter S. Adams and other members of the Mount Wilson staff. The research policy of the new Astrophysical Observatory of the California Institute, which will be designed to supplement and not duplicate the Mount Wilson Observatory, will be determined by a joint committee representing the two institutions, aided by other leading investigators."
Dr. George Ellery Hale, honorary director of the Mount Wilson Observatory, and chairman of the Observatory Council of the Institute, described the plans on Oct. 29 in an exclusive interview to Science Service. "In designing this instrument," he said, " we shall have the collaboration of leading physicists and engineers as well as of astronomers and instrument makers. When the telescope is completed it will be used to extend our present researches in various directions, as in spectrum photography of the stars, direct photography of very faint celestial objects, and in radiometry, or the measurement of the heat from the stars. By making a special study of the various instruments and methods to be used in conjunction with the new telescope for these and other purposes, and by securing the co-operation of the ablest authorities, we expect greatly to increase the efficiency of the telescope.
" The equatorial mounting of the telescope will be designed by a group of experts, including Dr. J. A. Anderson, Dr. Francis G. Pease, and other members of the staff of the Mount Wilson Observatory, working in conjunction with several eminent engineers, opticians, and physicists. It is the great mirror, nearly 17 feet in diameter, double ~hat of the largest that has yet been made, that will offer the most difficulty. We expect to make it out of fused quartz, and are much pleased by the cordial and generous offer of co-operation received from President Gerard Swope of the interested in the problem, and has already succeeded in making quartz discs of considerable size. His method is to cast a qnartz disc full of fine bubbles and to fuse a layer of very pure quartz, free from bubbles, on the surface, in which to grind the proper dish-shaped figure. Such a mirror behaves as well as a perfectly solid one, and has the advantage of being lighter.
" The great advantage of quartz is that it changes its form so slightly with temperature. With the 100-inch telescope now at Mount Wilson we must always be careful to avoid exposing the glass mirror to the heat of the day, and some changes often occur due to differences in temperature at night. With a quartz mirror the effect of temperature is too slight to give any trouble. We feel confident that by the time we are ready for the mirror, Dr. Thomson will have succeeded in making a quartz disc of the requisite size. Pyrex glass, which is much better than ordinary glass but not equal to quartz, might be used as a substitute if necessary."
Just how long it will be before the new telescope is in operation, it is at present impossible to tell, but it will doubtless be several years. The plans for the 200-inch telescope have no connexion with the project of Prof. George W. Ritchey for a large telescope at the Grand Canyon, in Arizona. Prof. Ritchey has been working in Paris for several years on a method of constructing large telescope mirrors in a cellular fashion, but it is not planned to employ his method in the 200-inch.
The exact location of the new telescope also remains to be decided. Perhaps it will be placed on Mount Wilson (5900 feet altitude), where there would be the advantage of proximity to the other observatory facilities. However, it is possible that the smoke, dust, and glare of electric lights from Los Angeles in the future, with the city's increased growth, may prove a disadvantage, especially because of the comparatively short focus of the instrument. Several other sites are therefore being tested in comparison with Mount Wilson.
The trustees of the California Institute have placed the entire project in the hands of a committee of the C OLOUR photography is one of the few branches of photography that has made relatively little progress of recent years ; in fact, for the last twenty years there has been nothing fundamentally new to record, if a recent invention to be referred to later be excepted.
There has, however, been a steady improvement in technique and a series of variants on known processes, which have made plainer the limitations and possibilities of this branch of photography. Also, for some reason which is difficult to define, there has grown up a distinct re-awakening of interest in colour photography, which is perhaps best exemplified by the recent formation of the Colour Group of the Royal Photographic Society. Considering its youthfulness, this group has had a highly successful first year and seems likely to develop steadily. Possibly the undoubted popular interest in colour cinematography has had something to do with this revival of interest in colour among the photographic community.
The foundations of colour photography were laid by Clerk Maxwell, Ducos du Hauron, Chas. Cros, and a few others between 1857 and 1870, but practical applications could not be very successful since colour sensitive plates were unknown. The first step in this direction was the discovery of the colour sensitising action of certain aniline dyes by H. W. Vogel in 1873. From this the panchromatic plate has gradually evolved, and one of the most remarkable achievements of recent photographic manufacture has been the improvement in quality, speed, and trustworthiness of these plates, culminating just recently in the introduction of the Ilford Soft Gradation Panchromatic Plate, which seems to have been intended primarily for the portrait photographer, but should prove of particular value to the colour photographer when its capabilities are properly explored.
The first successful colour photographs on paper were made by the carbon process by du Hauron, and, despite the advances made, this process is still one of the best. Commercial carbon 'tissues' for trichrome printing were first introduced about 1906 and the formulre were scarcely altered or improved until quite recent years, when three-colour carbro began to assume greater importance than its parent process. The first step in this direction was the Manly ozobrome process, but the real advance came when, in 1914, Manners introduced his Raydex process, which is now unfortunately extinct, although the inventor is very successfully using his process to produce commercial colour prints in America at the present time.
No. 3079, VoL. 122] Meantime, the Autotype Company had introduced three-colour carbro, the materials for which were improved in 1926. In this process three bromide prints are made from the three separation negatives, and from these three carbro prints are made in the respective printing colours on transparent celluloid temporary supports. In this way the action of light is cut out, except in the making of the bromide prints, and a much greater degree of control is introduced. This control is not required for purposes of' faking' the colour rendering, and, in fact, must only be used in strict accordance with certain set principles or else accurate colour reproduction is impossible. But it is found that with the straightforward carbon process it is frequently difficult to obtain accurate colour intensities owing to the negatives being of the wrong ' gamma ' to suit the printing medium employed. With the three contrast grades of bromide paper 11,lways available, and with the control over contrast provided by the carbro process, this difficulty disappears. A further great advantage is the ability to enlarge to any convenient degree without extra trouble. The making of enlarged copy negatives was always fraught with many dangers owing to the probability of varying the contrast range of one or more of the negatives.
Provided reasonable care is taken at every stage and all the usual precautions are observed, there is not the slightest difficulty in retaining accurate register of the three colours in greatly enlarged three-colour carbro prints, and undoubtedly this process is now the one most favoured. It is of interest to note that it is now being commercially used in America, France, and England for the production of ' originals ' from which threecolour blocks are being made.
In the processes so far mentioned the colours used are insoluble pigments dispersed in the gelatin layer, and in modem commercial-' tissues' or pigment papers they can be considered as completely stable and fast to light, so that the finished picture is permanent.
The other important class of colour prints is based on the use of dyes. The first commercial process was Pinatype, introduced in England in 1905, and still occasionally used. In this process, three ' print plates ' coated with dichromated gelatin are · exposed behind positives, prepared from the separation negatives, so as to produce differential tanning. · When the excess dichromate has been washed out, the print plates are dyed up in the appropriate Pinatype dye, rinsed and squeegeed into contact with a piece of damp gelatin-coated
